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INTRODUCTION 
 
 
PURPOSE 
 
This report presents the results of our geotechnical investigation for the planned Lido House Hotel - 
City Hall Site Reuse Project, located at 3300 Newport Boulevard, in the City of Newport Beach, 
California (see Plate 1 – Location Map).  The purpose of this report is to provide a review of the 
current site plans; provide a summary of our geotechnical investigation, laboratory testing, data 
analysis, and conclusions; and then provide geotechnical recommendations pertaining to site grading 
and design and construction of the proposed buildings and other site improvements (i.e., pool, 
driveways, parking lots, site walls, exterior concrete flatwork, etc.). 
 
 
SCOPE 
 
In preparing this report, the following scope of work was performed. 
  
1. Reviewed background information pertaining to the site, including historic aerial 

photographs and published geologic maps.  A search of the City of Newport Beach records 
yielded no previous geotechnical reports for the subject site. 

 
2. Performed an initial site reconnaissance to access current surface conditions and mark the 

site for Underground Service Alert. 
 

3. Conducted a subsurface exploration program that consisted of the advancement of five (5) 
Cone Penetration Test (CPT) soundings to a maximum depth of 100 feet, along with five (5) 
hollow-stem auger drill holes, one to a depth of approximately 75 feet, two to a depth of 
about 15 feet for infiltration testing, and two to a depth of about 5 feet for R-value testing and 
pavement design. The drill holes were logged by our project engineer and samples were 
collected for laboratory testing. 
 

4. Performed laboratory testing on bulk and undisturbed samples that were collected during our 
subsurface exploration.  Laboratory testing included the determination of in-situ moisture and 
density, maximum dry density and optimum moisture content, particle size, Atterberg limits, 
expansion potential, consolidation and shear strength characteristics, chemical and specialty 
corrosion testing, and R-value testing. 

 
5. Interpreted and evaluated field conditions and laboratory data. 
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6. Performed geotechnical engineering analyses using the field and laboratory data in 
conjunction with the conceptual site plan.  The analysis addressed site seismicity, seismic-
induced liquefaction and lateral spreading, foundation design, anticipated static settlements, 
retaining wall evaluation, groundwater concerns, site infiltration potential, and pavement 
section design. 
 

7. Prepared this report which summarizes the results of our research, subsurface exploration, 
laboratory and field testing, analyses, conclusions, and recommendations relative to the 
subject hotel design and general adjacent site development of the subject project. 

 
 

SITE LOCATION AND DESCRIPTION 
 
 
The former City Hall site, located on the northeast corner of Newport Boulevard and 32nd Street, is 
surrounded on all four sides by commercial and business developments.  The general location of the 
site with respect to nearby roadways and landmarks is shown on the attached Plate 1 – Location Map. 
The existing site improvements include concrete curbs and gutters, asphalt paved streets, parking lot 
drives and bays, along with concrete driveways, three 2-story buildings and one 1-story building that 
are of wood-frame construction with conventional foundations, along with adjacent hardscape and 
landscape improvements. It should be noted that a previous 1-story building was removed at an 
unknown date along Newport Boulevard northwest of the existing City Hall buildings (near our 
DH-2 drill hole location).  Also, previous gas pumps and underground gas tanks were removed near 
the southeast corner of the site between the existing 2-story building and 32nd Street in the early 
2000’s.  The general locations of these removed structures are shown on the attached Plate 2 – 
Geotechnical Map.   
 
The majority of the site is relatively flat and level and drains by sheet flow towards the west, from 
Via Oporto to Newport Boulevard, to existing storm drain catch basins.  There are no slopes on the 
site.  Elevations within the site range from a high of approximately 10.1 feet above mean sea level 
within the southeastern portion of the site to a low of approximately 7.3 feet above mean sea level 
within the southwestern portion of the site. The majority of the site is covered by either asphalt 
pavement or concrete flatwork; however, there are planter and landscape areas that contain large 
lawn areas, groundcover, shrubs and occasional trees. 

 
 

BACKGROUND HISTORY AND GEOLOGIC REPORTS 
 
 

In order to identify and describe the site history and geologic conditions; we reviewed historical 
aerial photographs and published geologic maps and reports. 

 
December 4, 2013 2        GMU Project 13-160-00 



Mr. Anthony Wrzosek, R.D. OLSON DEVELOPMENT 
Lido House Hotel - City Hall Site Reuse Project, 3300 Newport Boulevard, City of Newport Beach, California 
 

 
 

AERIAL PHOTOGRAPHY REVIEW 
 
An aerial photo review was performed for the subject site in order to assess historical land use and 
site development.  Air photos reviewed ranged from 1938 through 2013.  Photos taken in 1938 show 
Newport Boulevard paved, but the site itself and adjacent streets were undeveloped.  Photos taken in 
1953 show development of the site with three initial main buildings and parking lots, and 32nd Street 
paved and in use.  By 1959, Finley Street was constructed.  Future photos show little change to the 
site, except for the addition of several buildings over time and the widening of Newport Boulevard.  
A list of aerial photographs reviewed is included in the back of the “Reference” section of this report. 
 
 

PLANNED IMPROVEMENTS AND GRADING 
 
 

Based on our review of the preliminary site plans, it is proposed to reuse the former City of Newport 
Beach City Hall site as a 99,625 square-foot 130-room upscale boutique 4-story hotel, a 
3,085 square-foot spa and fitness center, a 3,470 square-foot signature restaurant, a 1,735 square foot 
retail space, a 4,900 square foot conference center, an outdoor pool and spa, outdoor seating areas, 
and a covered front lobby entryway, and 150 surface parking stalls.  The hotel will be surrounded by 
streets, parking, drives, and wide landscape and hardscape pedestrian areas.  
 
The existing buildings within the former City Hall site will be demolished and removed to allow 
construction of a new boutique hotel and its related adjacent buildings and site improvements, as 
mentioned above.  Other changes to the old City Hall area will consist of almost the improvement of 
existing street, drive, and parking stall features along 32nd Street, Via Oporto, and Finley Avenue.   
New concrete walkways, stairways, patios, and site walls will be constructed around the new 
buildings.  Due to their poor existing condition, it is likely that the existing parking lot and drive 
aisle pavement sections will need to be removed and replaced with new sections. 
 
Through the majority of the site, proposed grades will remain essentially the same as existing grades 
with only minor cuts and fills of a few inches up to 1 to 2 feet being required.   However, local areas 
will require more significant grading.  We understand that the proposed buildings will have a finish 
floor elevation of 10.0 feet.  

 
 

SUBSURFACE EXPLORATION 
 

 
Our recent subsurface investigation consisted of the advancement of five (5) Cone Penetration Test 
(CPT) soundings to a maximum depth of 100 feet, along with five (5) hollow-stem auger drill holes, 
one to a depth of approximately 75 feet, two to a depth of about 15 feet (the top 5 feet used for 
infiltration testing), and two to a depth of about 5 feet for R-value testing and pavement design. 
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The logs of each boring are contained in Appendix A-1 and the Legend to Logs is presented as 
Plate A-1.  CPT soundings were performed with a 30-ton CPT rig and a 15-cm2 cone with readings 
taken every 2 cm.  The CPT logs and data are contained in Appendix A-2.  The approximate 
locations of the drill holes, pavement core holes, and CPTs are shown on Plate 2 – Geotechnical 
Map. 
 
 

INFILTRATION TESTING 
 
 
Two infiltration tests were performed in general accordance with the Santa Ana Regional Water 
Quality Control Board Technical Guidance Document (TGD) Appendices dated March 2011, 
utilizing the shallow percolation test procedure contained in Section VII.3.8.  To comply with the 
requirements of the TGD, two (2) 8-inch-diameter test holes were excavated adjacent to drill holes 
DH-1 and DH-5 to a depth of approximately 5 feet using a hollow stem auger drill rig. The 
infiltration test hole locations are shown for ease of reference on the attached Geotechnical Map, 
Plate 2.   
 
Logs for DH-1 through DH-5 are contained within Appendix A-1 and indicate that the site is 
underlain by approximately 5 to 6 feet of dredged fill overlying alluvial soil materials.   The dredged 
fill materials are highly variable and consist of intermixed layers of silts, sands, and silty sands, and 
clayey sands while the alluvial materials consist of loose to medium dense sands to silty sands to 
with occasional thick layers of moderately firm to very stiff silts and clays.  The holes were drilled to 
depths of 5 feet and infiltration was monitored from depths ranging from approximately 2 to 5 feet 
below grade that corresponds to the infiltration zone of a potential infiltration system.   
 

 
LABORATORY TESTING 

 
 
Laboratory testing for the subject investigation was performed to determine soil engineering 
classifications and properties.  Testing included the following: in-place moisture and dry density, 
maximum dry density and optimum moisture content, particle size distribution, Atterberg limits, 
chemical corrosion suite, consolidation characteristics, undisturbed and remolded shear strengths, 
subgrade R-Values, sand equivalent, and expansion index tests.  Laboratory procedures and recent 
test results are presented in our Appendix B-1 – GMU Geotechnical Laboratory Procedures and Test 
Results. Pertinent laboratory test data is also shown on our drill hole logs.      
 
Laboratory test results on samples collected at the site indicate that very low expansive soils are 
present.  Visual descriptions indicate that the on-site dredge fill materials consist of sands and silty 
sands, while the underlying alluvial materials consist primarily of loose to medium dense sands to 
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silty sands with occasional thick layers of moderately firm to very stiff silts and clays.  Given the 
exploration and laboratory data, it is our opinion that the proposed improvements should be designed 
assuming very low expansion potential. 
 
The results of chemical testing indicate that the on-site soils will be very mildly corrosive to ferrous 
metals.  The results of sulfate tests indicate that the site will have a negligible sulfate exposure to 
concrete as defined by the 2013 California Building Code (2013 CBC).   

 
 

GEOLOGIC FINDINGS 
 
 
LOCAL GEOLOGY AND SUBSURFACE SOIL CONDITIONS 
 
Published geologic maps indicate that prior to development (pre-1900s) the site was part of the 
marshy area at the mouth of the Santa Ana River before it shifted westward to its current location.  
This marshy area consisted of estuary deposits in the form of sand bars and shallow marsh/lagoonal 
areas.  The Newport Bay area was developed into the current configuration in the early 1900s by 
dredging some areas and filling others to create the existing islands.  Based on our research and 
subsurface investigation, the site is underlain by a thin veneer of these dredge materials overlying 
native estuary deposits.  For ease of reference, these deposits are referred to as alluvial soil in this 
report.   
 
Detailed descriptions of the geologic materials beneath the site as observed during our recent 
subsurface exploration are described below. 
 
Dredged Fill (Qaf) 
 
The dredged fill materials within the site originated from the estuary and near shore deposits in the 
bay.  These materials consist of sand to silty sand that is moist to very moist, medium dense, with 
scattered shell fragments.  Notable structure within these deposits was not observed during our 
investigation. 
 
Alluvium (Qal) 
 
Alluvial soils were encountered underlying the dredge fill materials across the site.  Where 
encountered, these materials consist of gray and brown sands and silts with some clays.  The 
materials are moist to wet and loose to medium dense, with no notable structure observed.     
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GROUNDWATER 
 
Groundwater was encountered within our recent drill holes and CPT soundings at elevations of about 
3.5 to 4 feet above MSL (depths of 4.5 to 5 feet below existing grades).  Groundwater elevations 
across the site are likely primarily controlled by elevation of the water within the adjacent bay.  It 
should be noted that the groundwater elevations measured during our exploration were affected by 
the time of day as it relates to the local tidal cycle, and therefore should be assumed to fluctuate with 
the tides, the lunar cycle, and recent rainfall events.   
 
In order to better evaluate the groundwater data collected during our investigation, these depths to 
groundwater were compared to the depth of historically high groundwater shown 
within the Seismic Hazard Zone Report for the Newport Beach Quadrangle (CDMG, 1997).  These 
maps indicate a historical high groundwater of less than 10 feet b.g.s. which is about 5 feet lower 
than the elevation of groundwater found during our investigation.   
 
Based on the above findings, groundwater may be encountered as high as 4 feet b.g.s.  Consequently, 
the groundwater may impact proposed corrective grading (i.e. at the bottom of the removals) as well 
as utility trenches deeper than 4 feet b.g.s.   
 
 
FAULTING AND SEISMICITY  
 
The site is not located within the published Newport Beach Quadrangle Alquist-Priolo Earthquake 
Fault Zone dated July 1, 1986, and no known active faults are shown on current geologic maps for 
the site (CDMG, 1986).  Plate 4 shows the site location with respect to regional seismic sources.  
The nearest known active fault is the offshore segment of the Newport-Inglewood fault, which is 
located approximately 0.5 kilometers southwest of the site and is capable of generating a maximum 
earthquake magnitude (Mw) of 7.5.  The site is also located over the surface projection of the San 
Joaquin Hills Blind Thrust and about 9 kilometers from its rupture surface, which is capable of 
generating a maximum earthquake magnitude (Mw) of 7.1.  Given the proximity of the site to these 
and numerous other active and potentially active faults, the site will likely be subject to earthquake 
ground motions in the future.   
 
The site is underlain by high plasticity alluvial silts 50 feet bgs, silty sand, and sandy alluvial 
deposits at the upper 50 feet bgs and a relatively shallow mantle of engineered fill.  The shear wave 
velocities were measured at SCPT-3 for the upper 100 feet.  Site Vs30 was calculated to be 514 feet 
per second, which resulted in a Site Soil Profile Class E (SE, soft site).  Since the site is potentially 
liquefiable, the soil profile may be considered SF.  However, Section 20.3.1 of ASCE 7-10 provides 
an exception as follows: “For structures having fundamental periods of vibration equal or less than 
0.5 s, site response analysis is not required to determine spectral accelerations for liquefiable soils.  
Rather, a site class is permitted to be determined in accordance with Section 20.3 and the 
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corresponding values of Fa and Fv determined from Tables 11.4-1 and 11.4-2.”  Therefore, the Site 
Class SE was used for determination of the site spectral accelerations.  
 
The Maximum Considered Earthquake (MCEG) Peak Horizontal Ground Acceleration (PHGAM) is 
0.63g as determined in accordance with the 2010 CBC.  For the purposes of our liquefaction 
analysis, the USGS 2008 Interactive Deaggregation website was used to determine the modal 
magnitude and modal distance.  The deaggregation resulted in a mode magnitude of 6.97 and mode 
distance of less than 2.5 miles. 
 
If requested by the project structural engineer, GMU can also provide a site-specific ground motion 
hazard analysis per Chapter 21 of ASCE 7-10. 

 

SEISMIC HAZARD ZONES 
 
The subject property is not located within an area mapped as having the potential for seismic-
induced landsliding; however, it is located within an area mapped as having the potential for seismic-
induced liquefaction as shown in Seismic Hazard Zone Map for the Newport Beach Quadrangle 
(CDMG, 1998).   

 
 

GEOTECHNICAL ENGINEERING FINDINGS 
 
 
LIQUEFACTION, SEISMIC SETTLEMENT, AND LATERAL SPREADING 
 
Liquefaction Investigation 
 
The site is located within a zone mapped as having the potential for earthquake-induced liquefaction. 
In addition, groundwater was observed at depths of approximately 4.5 to 5 feet bgs and granular soils 
were encountered below the groundwater.  Therefore, liquefaction and related hazards were 
quantitatively evaluated utilizing the subsurface data from our CPT soundings. 
 
Design Earthquake and Mode Magnitude 
 
Based on the 2013 CBC, a PGA of 0.63g and Modal Magnitude of 6.97 were used for this study. 
 
Design Groundwater Level 
 
The referenced seismic hazard evaluation report indicates a historically high groundwater level of 
10 feet bgs.  Actual groundwater levels encountered during our recent exploration ranged from 
approximately 4.5 to 5 feet below existing site grades and the site is expected to be raised about 
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1.5 to 2 feet at the building areas.  Therefore our analysis was performed using a design groundwater 
table of 6 feet below the final grade. 
 
Liquefaction Analyses 
 
GMU utilized CLiq version 1.7.4.34 to evaluate CPT data for liquefaction.  CLiq is a commercial 
computer software program that applies the latest Robertson (2009) method for liquefaction analysis 
including post-earthquake settlement and lateral displacement for liquefiable sands and softened 
clays. 
 
Liquefaction, Seismic Settlement, and Lateral Spreading Potential 
 
Our analysis indicates that relatively thin, discrete zones within the zone of artificial fill and alluvium 
below the water table may be subject to liquefaction during a design seismic event.  Based on our 
analysis, the site has a moderate potential for any adverse effects of liquefaction due to seismic-
induced settlement.  Our liquefaction seismic settlement calculations indicate approximately 0.7 to 
2.9 inches of settlement could occur during the MCE earthquake. 
 
Considering the site flatness and distance from the Back Bay, the site has a low potential for adverse 
effects due to seismic-induced lateral spreading.   
 
Tsunamis 
 
Tsunamis or seismic sea waves that have affected coastal southern California are generally produced 
by submarine fault rupture.  Historical records indicate that the coast, from San Pedro to Newport 
Bay, has been affected by six significant tsunamis since 1868 (Vasily Tito, National Oceanographic 
and Atmospheric Administration, Personal Communication, June 1998).  The largest waves were on 
the order of 6 to 8 feet.  The most extensive recent damage occurred in harbor areas such as 
Los Angeles (Alaska - 1964, Chile - 1960).   
 
Legg et al. (2004) investigated the tsunami hazard associated with the Catalina fault offshore of 
Southern California.  They simulated tsunamis based on coseismic deformation of the sea floor and 
estimated that coastal run-up values are 5 to 13 feet, although run-up could exceed 23 feet depending 
upon amplification due to bathymetry and coastal configuration.  Large earthquakes on the Catalina 
fault are relatively infrequent, with recurrence intervals of several hundred to thousands of years 
(Legg et al., 2004).  
 
Tsunami Inundation Maps 
 
In 2009, the California Emergency Management Agency, California Geological Survey, and 
University of Southern California partnered in an effort to create tsunami inundation maps for 
California.  The tsunami inundation maps were generated through a modeling process that utilizes 
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the Method of Splitting Tsunamis (MOST).  This computational program models tsunami evolution 
and inundation based on bathymetry and topography.  The modeling also utilizes a variety of tsunami 
source events, including “realistic local and distant earthquakes and hypothetical extreme undersea, 
near-shore landslides” (California Emergency Management Agency et al., 2009).  Using the source, 
bathymetry, and topography, the tsunami modeling yields a maximum inundation line.  It is 
important to note that the published map does not represent inundation from a single event.  Rather, 
it is the result of combining inundation lines from multiple source events.  Therefore, the entire 
inundation region will not likely be inundated during a single tsunami event (California Emergency 
Management Agency et al., 2009). 
 
The Tsunami Inundation Map states that the “tsunami inundation map was prepared to assist cities 
and counties in identifying their tsunami hazard.  It is intended for local jurisdictional, coastal 
evacuation planning uses only.”  Furthermore, the map conveys that it is not intended for regulatory 
purposes.  With respect to probability, the map states that it contains “no information about the 
probability of any tsunami affecting any area within a specific period of time.”  
 
A Tsunami Inundation Map for Emergency Planning was published for the Newport Beach 
Quadrangle (California Emergency Management Agency et al., 2009).  In considering the Tsunami 
Inundation Map with respect to the proposed Lido House development, it is critical to note three 
points: (1) the map is only intended for emergency planning and evacuation planning; (2) the map 
does not convey any information with respect to probability or timing of tsunami events; and (3) the 
inundation line is a conservative combination of multiple source events.   
 
Tsunami Hazard Assessment 
 
The proposed Lido House is located within the Tsunami inundation area, therefore, has a high 
potential for being affected by Tsunamis.  An excerpt of the Tsunami Inundation Map for the 
Newport Beach Quadrangle is attached as Plate 5 to this report. However, the probability and 
severity of tsunami inundation in the lowland areas cannot be estimated based on current available 
information. 
 
 
STATIC SETTLEMENT/COMPRESSIBILITY 
 
In general, the upper 50 feet of subgrade soils were medium dense to dense granular sand materials 
with lenses of fine grain soils.  The sand deposits are underlain by soft high plasticity silts.  In 
addition, our laboratory testing indicated that the upper granular soils have low compressibility.  
Total static settlements are expected to range from 1 to 2 inches below the proposed buildings 
depending on the foundation bearing capacity; however, the majority of the static settlements will be 
completed by the end of construction. 
 
 

 
December 4, 2013 9        GMU Project 13-160-00 



Mr. Anthony Wrzosek, R.D. OLSON DEVELOPMENT 
Lido House Hotel - City Hall Site Reuse Project, 3300 Newport Boulevard, City of Newport Beach, California 
 

 
 

SOIL EXPANSION 
 
The expansion potential of the on-site dredged fill materials were assessed based on visual 
classifications, particle size distributions, Atterberg limits, expansion index, previous studies, and 
our local experience.  The laboratory test summary table is contained in Appendix B-1.  The dredged 
fills mantling the site have a very low expansion potential.  Since the near surface fill materials have 
a predominantly very low expansion potential, the design of building slabs and exterior hardscape 
features that will be in contact with these materials should be designed assuming a very low 
expansion index. 
 
 
SOIL CORROSION 
 
To evaluate the corrosion potential of the on-site soils to both ferrous metals and concrete, 
representative samples were tested for pH, minimum resistivity, soluble chlorides, and soluble 
sulfates.  The results of chemical testing (contained in Appendix B) indicate that the on-site soils 
should be considered very mildly corrosive to ferrous metals and possess a negligible sulfate 
exposure to concrete, however, a moderate exposure to sulfates may be considered in design for 
concrete placed in contact with on-site soils. 
 
 
SOIL INFILTRATION RESULTS 
 
As described previously, infiltration testing was performed within the site in general accordance with 
the Santa Ana Regional Water Quality Control Board Technical Guidance Document (TGD) 
Appendices dated March 2011, utilizing the shallow percolation test procedure contained in Section 
VII.3.8.  Two locations were tested for infiltration between 2 to 4 feet in depth below the existing 
surface.  The average infiltration rate varied from 1.4 inches per hour at DH-1 to 12.3 inches per hour 
at DH-5.  
 
 
EXCAVATION CHARACTERISTICS 
  
Rippability 
 
The dredged fill materials and alluvial soils underlying the site can be easily excavated with 
conventional grading equipment such as dozers, loaders, excavators, and backhoes.  
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Trenching 
 
We expect that excavation of new utility trenches can be accomplished utilizing conventional 
trenching machines and backhoes.  Trench support requirements will be limited to those required 
by safety laws or other locations where trench slopes will need to be flattened or supported by 
shoring designed to suit the specific conditions exposed. 
 
Volume Change 
 
In order to aid planning for the anticipated grading, we estimate that the change in volume of on-site 
disturbed surficial dredged fills that are excavated and placed as new compacted fill at an average 
relative compaction of 92% will result in volume losses that will range from approximately 5 to 
10 percent.  For rough planning purposes only, an average volume loss of 7.5 percent may be assumed. 
 
 

CONCLUSIONS 
 
 
DEVELOPMENT FEASIBILITY 
 
Based on the geologic and geotechnical findings, it is our opinion that proposed construction is  
feasible from a geotechnical standpoint.  However, there are several hazards that must be mitigated 
to provide long-term site stability and proper support of proposed structures.  The subject property 
will be suitable for the proposed grading and construction provided that the site hazards are mitigated 
in accordance with the recommendations of this report and with the City of Newport Beach 
grading and building requirements.  It is also the opinion of GMU Geotechnical that proposed 
grading and construction will not adversely affect the geologic stability of adjoining properties 
provided grading and construction are performed in accordance with the recommendations provided 
in this report.  
 
 
SITE PREPARATION AND GRADING RECOMMENDATIONS 
 
GENERAL 
 
The subject site should be precise graded in accordance with the City of Newport Beach grading 
code requirements (and all other applicable codes and ordinances) and the recommendations as 
outlined in the following sections of this report. The geotechnical aspects of future grading plans and 
improvement plans should be reviewed by GMU Geotechnical prior to grading and construction.  
Particular care should be taken to confirm that all project plans conform to the recommendations 
provided in this report.  All planned and corrective grading should also be monitored by 
GMU Geotechnical to verify general compliance with the recommendations outlined in this report.  
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DEMOLITION AND CLEARING 
 
Prior to the start of the planned improvements, all materials associated with the existing buildings to 
be removed, including footings, floor slabs, and underground utilities, should be demolished and 
hauled from the site.   The existing asphalt pavement sections, which are inadequate and severely 
damaged, will also need to be demolished.  Due to the limited amount of grading and fill placement 
that will occur, the old asphalt and base materials generated from the removal of the existing 
pavement sections should be either recycled or collected and hauled off-site. 
 
The on-site dredge fill materials are suitable for use as new compacted fill from a geotechnical 
perspective if care is taken to remove all significant organic and other decomposable debris.  Cavities 
and excavations created upon removal of subsurface obstructions, such as existing buried utilities, 
should be cleared of loose soil, shaped to provide access for backfilling and compaction equipment, 
and then backfilled with properly compacted fill. 
 
The project geotechnical consultant should provide periodic observation and testing services during 
demolition operations to document compliance with the above recommendations. In addition, should 
unusual or adverse soil conditions or buried structures be encountered during grading that are not 
described herein, these conditions should be brought to the immediate attention of the project 
geotechnical consultant for corrective recommendations. 
 
 
CORRECTIVE GRADING – BUILDINGS 
 
The foundations of these new buildings and structures will be supported on engineered fill 
underlying the mat slab foundation system.  It is recommended the existing dredge fill materials be 
overexcavated to a depth of at least 4 feet below the existing grades and these excavated materials be 
replaced as properly compacted fill placed at a minimum relative compaction of at least 92% at 
2% above optimum moisture content. 
 
 
CORRECTIVE GRADING – EXTERIOR PARKING, DRIVEWAY AND HARDSCAPE 
AREAS 
 
It is expected that the existing surficial dredged materials will be disturbed during the demolition of 
the existing building, hardscape, landscape, and asphalt pavement sections. Therefore, to provide 
adequate support of proposed exterior improvements such as parking lots and driveways, and 
hardscape features such as patios, walkways, stairways and planter walls, the existing ground 
surfaces in these areas should be overexcavated to a depth of at least 2 feet below the existing grades 
and shallow foundations.  These excavated materials can then be replaced as properly compacted fill 
at a minimum relative compaction of at least 92% at 2% above optimum moisture content. 
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FILL MATERIAL AND PLACEMENT 
 
Suitability 
 
All on-site dredge fill soils are considered suitable for use as compacted fill from a geotechnical 
perspective if care is taken to remove all significant organic and other decomposable debris, and 
separate and stockpile rock materials larger than 6 inches in maximum diameter. 
 
Compaction Standard and Methodology 
 
All soil material used as compacted fill, or material processed in-place or used to backfill trenches, 
should be moistened, dried, or blended as necessary and densified to at least 92% relative 
compaction as determined by ASTM Test Method D 1557.  It is recommended that fills be placed a 
minimum of 2% above optimum moisture content.  
 
Material Blending 
 
The existing surficial engineered fill materials are expected to be generally slightly below optimum 
moisture content but may have variable moisture content depending on the season in which work is 
performed.  The majority of the materials to be handled during grading will require some blending 
and addition of water to meet acceptable moisture ranges for sufficient compaction (i.e., minimum 
2% above optimum moisture content).   
 
Use of Rock or Broken Concrete 
 
Significant rock materials greater than 6 inches in diameter are not anticipated during the subject 
grading.  Due to the limited amount of grading and fill placement that will occur, any oversize rock 
materials generated during grading should be collected and hauled off-site. 
 
 

TEMPORARY SLOPE STABILITY 
 
 
During site grading, temporary laid back slopes up to approximately 4 to 5 feet in height are expected 
to be created during the construction of proposed low retaining walls.  The sidewalls of these 
temporary slopes are expected to expose newly placed engineered fill consisting of the existing 
dredge fill materials. 

 
Based on the anticipated engineering characteristics of these materials, temporary slopes to a 
maximum height of 4 feet may be cut vertically without shoring subject to verification of safety by 
the contractor.  Deeper excavations should be braced, shored or, for those portions of the sidewalls 
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above a height of 4 feet, sloped back no steeper than 1:1 (horizontal to vertical).  In addition, no 
surcharge loads should be allowed within 10 feet from the top of the temporary slopes. 
 
We anticipate the slopes will be temporarily stable provided the above recommendations are 
followed.  However, modifications to these recommendations may be required based on our 
observations of the actual conditions exposed in the field 
 
Our temporary slope recommendations are provided only as general guidelines, and all work 
associated with temporary slopes should meet the minimal requirements as set forth by CAL-OSHA. 
Temporary slope construction, maintenance, and safety are the responsibility of the contractor.  
 
 

POST-GRADING AND GROUND IMPROVEMENT CONSIDERATIONS 
 
 
UTILITY TRENCHES 
 
Utility Trench Excavations  
 
The subject site is underlain by approximately 5 to 6.5 feet of dredged fill materials that consist of 
sands and silty sands.  In general, the granular sand materials were found to be medium dense to 
dense while the fine-grained clay and silt materials were found to be predominantly firm to very firm. 
Furthermore, groundwater was encountered at relatively shallow depths (4.5 to 5 feet).  
 
For this condition, the soils above the groundwater level can be considered as OSHA soil type C and 
should be laid back at a maximum slope ratio of 1.5:1, horizontal to vertical.  In addition, surcharge 
loads should not be allowed within 10 feet of the top of the excavations. 
 
For deeper trenches, groundwater will be encountered and the contractor should develop an approach 
for dewatering, shoring, and addressing shallow groundwater conditions.  Sumping and pumping of 
free water from open excavations is not expected to result in dry and stable trench conditions due to 
the close proximity of the adjacent bay; therefore, a dewatering system will need to be designed, 
installed, and operated by an experienced company specializing in groundwater dewatering systems. 
The dewatering system should be capable of lowering the groundwater surface to a depth of 5 feet 
below the bottom of the trenches.  Before implementing a dewatering system, we recommend that a 
dewatering test program be conducted to evaluate the feasibility and efficiency of the proposed 
dewatering system.  Dewatering should be performed and confirmed by potholing or other means 
prior to trench excavation.  Dewatering operations will also need to comply with all NPDES 
regulations.  
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Temporary shoring will be required below the water table where saturated soils are encountered or 
where vertical trench sidewalls are desired.  Shoring should consist of metal, plywood, and/or timber 
sheeting supported by braces or shields.  Trench walls lacking sheeting will be unstable and 
experience sloughing.  Trench shields will only provide worker safety and will not provide full 
support of the trench walls unless the shields are installed tightly against the sidewalls.  Lateral 
pressures considered applicable for the shoring design will depend on the type of shoring system 
selected by the contractor and whether the site is dewatered.  GMU can provide specific design 
values once the type of shoring is determined.    
 
The above recommendations are presented as guidelines only and are minimum requirements.  
Temporary trench excavation construction, maintenance, and safety are the responsibility of the 
pipeline contractor.  The contractor should retain a qualified and experienced registered engineer to 
design any shoring systems in accordance with OSHA criteria.  The shoring engineer should evaluate 
the adequacy of the shoring design parameters provided in this report and make appropriate 
modifications as necessary.  The design should consider local groundwater levels as reported herein 
and that groundwater levels may change over time as a result of tidal influences.  
 
Utility Trench Subgrade Stabilization 
 
Prior to pipeline bedding placement, the trench subgrades should be firm and unyielding.  If 
unsuitable subgrade soils are encountered, the contractor should consult with the project geotechnical 
engineer to provide subgrade stabilization.   Stabilization may generally consist of the placement of 
crushed rock or processed miscellaneous base.  Crushed rock, if used, would need to be encased in 
filter fabric.  Specific recommendations would be dependent on actual conditions encountered. 
 
Utility Trench Backfill Considerations 
 
Backfill compaction of utility trenches should be such that no significant settlement will occur.  
Backfill for all of these trenches should be compacted to at least 92% relative compaction subject to 
sufficient observation and testing.  Flooding in the trench zone is not recommended.  If native 
material with a sand equivalent less than 30 is used for backfill, it should be placed at near-optimum 
moisture content and mechanically compacted.  Jetting or flooding of granular material should not be 
used to consolidate backfill in trenches adjacent to any foundation elements. 
 
Where trenches closely parallel a footing (i.e., for retaining walls) and the trench bottom is located 
within a 1 horizontal to 1 vertical plane projected downward and outward from any structure footing, 
a minimum 1½-sack concrete slurry backfill should be utilized to backfill the portion of the trench 
below this plane.  The use of concrete slurry is not required for backfill where a narrow trench 
crosses a footing at about right angles. 
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We suggest that these recommendations be included as a specification in all subcontracts for 
underground improvements.  In addition, the design of all underground conduits, pipelines, or 
utilities should also consider the potentially corrosive nature of the on-site groundwater to metals, as 
previously described in this report.   
 
 
SURFACE DRAINAGE 
 
Surface drainage should be carefully controlled to prevent runoff over graded sloping surfaces and 
ponding of water on flat pad areas.  Positive drainage away from graded slopes is essential to reduce 
the potential for erosion or saturation of sloping surfaces.  Maintaining positive drainage of all 
landscaping areas along with avoiding over-irrigation will help minimize the possibility of “perched” 
groundwater accumulating slightly below the graded surfaces.  All drainage at the site should be in 
minimum conformance with the applicable City of Newport Beach codes and standards. 
 
 

FOUNDATION DESIGN RECOMMENDATIONS 
 
 
STRUCTURE SEISMIC DESIGN 
 
The site is not within an Alquist-Priolo Earthquake Fault Zone, and no known active faults are 
shown on current geologic maps as crossing the site.  The nearest known active fault is the offshore 
segment of the Newport-Inglewood fault, which is located approximately 0.5 kilometers southwest 
of the site and is capable of generating a maximum earthquake magnitude (Mw) of 7.5.  The site is 
also located over the surface projection of the San Joaquin Hills Blind Thrust and about 9 kilometers 
from its rupture surface, which is capable of generating a maximum earthquake magnitude (Mw) of 
7.1.  Given the proximity of the site to these and numerous other active and potentially active faults, 
the site will likely be subject to significant earthquake ground motions in the future.   
 
The average shear wave velocity for the upper 100 feet of subsurface soils (Vs30) was estimated to be 
514 feet per second based on the shear wave velocity measurements at SCPT-3.  We have assumed 
that the site is underlain by a SE soil profile.  The seismic design coefficients based on ASCE 7-10 
and 2013 CBC are listed in Table 1. 

 
December 4, 2013 16        GMU Project 13-160-00 



Mr. Anthony Wrzosek, R.D. OLSON DEVELOPMENT 
Lido House Hotel - City Hall Site Reuse Project, 3300 Newport Boulevard, City of Newport Beach, California 
 

 
 

Table 1.  2013 CBC Site Categorization and Site Coefficients 
 

Categorization/Coefficient Design Value 
Soil Profile Type (Table 20.3-1) SE 
Short Period Spectral Acceleration Ss

** 1.704g 
1-sec.  Period Spectral Acceleration S1

** 0.630g 
Site Coefficient Fa (Table 11.4-1)** 0.9 
Site Coefficient Fv (Table 11.4-2)** 2.4 
Short Period MCE* Spectral Acceleration SMS

** 1.533g 
1-sec.  Period MCE Spectral Acceleration SM1

** 1.511g 
Short Period Design Spectral Acceleration SDS

** 1.022g 
1-sec.  Period Design Spectral Acceleration SD1

** 1.008g 
MCE Peak Ground Acceleration (PGA, Figure 22-7) 0.70 
Site Coefficient FPGA (Table 11.8-1)** 0.9 
MCE Peak Ground Acceleration (PGAM) 0.63 
Modal Contributing Magnitude to MCE Event 6.97 

*  MCE: Maximum Considered Earthquake 
** Values Obtained from USGS Earthquake Hazards Program website is based on the ASCE7-10 and 

2013 CBC and site coordinates of N33.6165 o and W 117.929o. 
 
Based on the 2013 California Building Code (2013 CBC), the peak ground acceleration (PGAM) for 
liquefaction evaluation is 0.63g for the MCE event.  This PHGA is associated with a modal 
earthquake magnitude of 6.97 at a modal distance of 2.5 miles from the site using the USGS 2008 
Interactive Deaggregation website.   
 
It should be recognized that much of southern California is subject to some level of damaging ground 
shaking as a result of movement along the major active (and potentially active) fault zones that 
characterize this region. 

 
If requested by the project structural engineer, GMU can also provide a site-specific ground motion 
hazard analysis per ASCE 7-10 Chapter 21. 

 

GENERAL 

 
The following preliminary foundation design recommendations are provided based on anticipated 
conditions at the completion of anticipated grading; however, these recommendations are based on 
conceptual plans that may be revised during the plan check process.  Ultimate construction and 
grading within the site should be in accordance with all applicable provisions of the grading and 
building codes of the City of Newport Beach, the applicable CBC, and all of the recommendations of 
the project civil and geotechnical consultants involved in the final site development. 
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Geotechnical Design Parameters for Mat Foundations 
 
To minimize the adverse effects of the earthquake-induced settlements and provide repairable 
foundation systems after the design earthquake, we recommend supporting the proposed structures 
by structural mat slab(s).  The mat slab(s) will bridge over the potential localized deformations after 
the earthquake and may also be re-leveled after the earthquake without major costs. 
 
Corrective Grading 
We recommend that the existing fill and alluvial soils be excavated beneath the entire footprint of the 
structures to a minimum depth of at least 4 feet below the planned mat foundation.  Removals should 
extend laterally to at least 5 feet from the base of the outside of the mat foundation.  Artificial 
fill/alluvium derived from the excavated soils should be compacted to a minimum of 92% relative 
compaction per ASTM 1557. 
 
Design Parameters 
An allowable net static bearing capacity of 2,000 pounds per square foot may be used for design of 
the mat foundation(s).  A lateral sliding coefficient of 0.35 is recommended.  The mat thickness and 
amount of reinforcement should be determined by a Registered (Structural) Engineer in the State of 
California.  For structures supported by mat foundations, we recommend using a subgrade reaction 
coefficient defined as: 
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Where: 
Kv1: Normalized subgrade reaction coefficient (namely, corresponding to a 1 foot square 

bearing plate), estimated at 100 pounds per cubic inch (pci) for engineered fill 
subgrade.  It should be noted that this value applies to dry or moist materials, with 
groundwater at a depth of at least 1.5B below the base of the footing.  If groundwater 
is at the base of the footing, use Kv1/2 to calculate settlements. 

B: Width of the mat foundation measured in feet. 
m: Ratio of length over width of a rectangular footing. 

 
Circular, hexagonal, and octagonal foundation shapes can be approximated to an equivalent square.  
Based on the maximum bearing pressure of 2,000 psf below the mat slabs, we estimate that total 
static mat slab settlement should be less than approximately 2 inches, with 1 inch of 
post-construction total settlement, and a post-construction static differential movement of less than 
approximately ½-inch.  The estimated settlements may be further refined when the final mat slab 
contact pressures become available. 
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MOISTURE VAPOR BARRIERS 
 
Due to the existing shallow groundwater table, a vapor barrier equivalent to Stego 15 should be 
utilized.  The barrier should be installed as follows: 
 
o Below the slabs of all buildings with habitable areas or moisture-sensitive floor coverings. 

 
o Installed per manufacture’s specifications as well as with all applicable recognized installation 

procedures such as ASTM E 1643-98. 
 

o Joints between the sheets and the openings for utility piping should be lapped and taped.  If the 
barrier is not continuously placed across footings/ribs, the barrier should, as a minimum, be 
lapped into the sides of the footing/rib trenches down to the bottom of the trench. 
 

o Punctures in the vapor barrier should be repaired prior to concrete placement. 
 

o Prior to placing the barrier, a minimum of 4 inches of ¾-inch graded rock should be placed over 
the subgrade.  The need for sand and/or the amount of sand above the moisture vapor retarder 
should be specified by the structural engineer.  The selection of sand above the retarder is not a 
geotechnical engineering issue and is hence outside our purview.  If the structural engineer 
requires sand above the barrier, it should consist of 1 to 2 inches of clean sand with a minimum 
sand equivalent of 30. 

 
 
WATER VAPOR TRANSMISSION 
 
As discussed above, placement of a moisture vapor barrier below certain slab areas is recommended. 
This moisture vapor barrier recommendation is intended only to reduce moisture vapor transmissions 
from the soil beneath the concrete and is consistent with the current standard of the industry for  
construction in Southern California.  It is not intended to provide a “waterproof” or “vapor proof” 
barrier or reduce vapor transmission from sources above the barrier. Sources above the barrier 
include any sand placed on top of the barrier (i.e., to be determined by the project structural designer) 
and from the concrete itself (i.e., vapor emitted during the curing process).  The evaluation of water 
vapor from any source and its effect on any aspect of the proposed living space above the slab 
(i.e., floor covering applicability, mold growth, etc.) is outside our purview and the scope of this 
report. 
 
 
FLOOR COVERINGS 
 
Prior to the placement of flooring, the floor slabs should be properly cured and tested to verify that 
the water vapor transmission rate (WVTR) is compatible with the flooring requirements. 
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CONCRETE  
 
Based on the previously and recently performed laboratory testing, the onsite soils have negligible 
moderate concentrations of sulfates per Section 1904.3 of the 2013 CBC.  In addition, concrete will 
have a potential exposure to seawater.  Consequently, we recommend that minimum Type II/V 
cement along with a maximum water/cement ratio of 0.50 and a minimum compressive strength of 
4,000 psi be used for all structural foundations in contact with the onsite soils.  This recommendation 
will serve to minimize the potential of water and/or vapor transmission through the concrete and 
minimize the potential for physical attack to concrete from non-sulfate based salts.  In addition, wet 
curing of the concrete as described in ACI Publication 308 should be considered. 
 
The aforementioned recommendations in regards to concrete are made from a soils perspective only. 
Final concrete mix design as well as any concrete testing is outside our purview.  All applicable 
codes, ordinances, regulations, and guidelines should be followed in regard to designing a durable 
concrete with respect to the potential for detrimental exposure from the on-site soils and/or changes 
in the environment. 
 
 
CORROSION PROTECTION OF METAL STRUCTURES 
 
The results of the laboratory chemical tests performed on soil samples collected within and adjacent 
to the subject area indicate that the on-site soils are very mildly corrosive to ferrous metals. 
Consequently, metal structures which will be in direct contact with the soil (i.e., underground metal 
conduits, pipelines, metal sign posts, metal door frames, etc.) and/or in close proximity to the soil 
(wrought iron fencing, etc.) may be subject to slight corrosion. The use of special coatings or 
cathodic protection around buried metal structures has been shown to be beneficial in reducing 
corrosion potential due to soil and groundwater.  The potential for corrosion of ferrous metal 
reinforcing elements embedded in structural concrete will be reduced by the use of the recommended 
maximum water/cement ratio for concrete. 
 
The laboratory testing program performed for this project does not address the potential for corrosion 
to copper piping.  In this regard, a corrosion engineer should be consulted to perform more detailed 
testing and develop appropriate mitigation measures (if necessary).  Otherwise, the on-site soils 
should be considered corrosive to copper. 
 
The above discussion is provided for general guidance in regards to the corrosiveness of the on-site 
soils to typical metal structures used for construction. Detailed corrosion testing and 
recommendations for protecting buried ferrous metal and/or copper elements is beyond our purview.  
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SITE WALL AND RETAINING WALL DESIGN CRITERIA 
 
General 
 
Exterior site retaining and screen walls are proposed within landscape and parking areas. The criteria 
contained in the following sections may be used for the design and construction of these walls. 
 
Retaining Wall Design Parameters 
 
Recommendations are provided for the site exterior retaining walls.  Recommendations are provided 
for both cantilever and restrained walls.  Calculations to support the recommendations are contained 
in the attached Appendix D.   
 
• Foundation:    Cantilever wall with spread footings. 
• Footing Width:    24 inches minimum. 
• Minimum Depth:    18 inches below lowest outside adjacent grade 
• Minimum Footing Reinforcement: Four #4 bars; two at top and two at bottom of footing 

(footings to be continuous across openings such as 
footpath gates). 

• Allowable Bearing Capacity:  2000 psf with a minimum embedment of 18 inches 
(may be increased 15% for each additional foot of 
width or embedment to a maximum of 3,000 psf). 

• Bearing Material:    At least a 2-foot-thick section of engineered fill. 
• Coefficient of Friction:   0.35 
• Unit Weight of Backfill:   125 pcf 
• Passive Earth Pressure:   300 psf/ft of depth (disregard top soil and upper 

6 inches). 
• Static Lateral Earth Pressures:  63 pcf (At-Rest). 

40 pcf (Active). 
• Seismic Earth Pressure:   20 pcf (inverted triangular distribution). 
• Traffic Loading Pressures:  120 psf (where applicable). 
• Backdrainage:    A backdrainage system should be placed behind all 

retaining walls and drain to an appropriate approved 
drainage facility. 

• Waterproofing:    All walls should be waterproofed.  Detailed 
waterproofing recommendations are beyond our 
purview. 

• Backfill:     On-site, relatively non-expansive soil materials may 
be used to backfill retaining walls.  The backfill 
materials should be approved by the geotechnical 
consultant with respect to their characteristics prior to 
placement. All wall backfill should be should be 

 
December 4, 2013 21        GMU Project 13-160-00 



Mr. Anthony Wrzosek, R.D. OLSON DEVELOPMENT 
Lido House Hotel - City Hall Site Reuse Project, 3300 Newport Boulevard, City of Newport Beach, California 
 

 
 

moistened, dried, or blended as necessary to achieve a 
minimum of 2% over optimum moisture content, and 
compacted to at least 92% relative compaction as 
determined by ASTM Test Method D 1557. 

• Control Joints:     Control/construction joints should be implemented 
and designed by structural engineer.  As a minimum, 
control/construction joints should be provided at 
maximum intervals of 15 to 20 feet and at all angle 
points and other locations where differential 
movement is likely to occur. 

 
Screen Walls 
 
For standard screen walls on flat ground, footings should be a minimum of 24 inches deep below the 
lowest outside adjacent grade.  Wall foundations should be reinforced with two #4 bars top and 
bottom, and joints in the wall should be placed at regular intervals on the order of 10 to 20 feet.  The 
wall foundation shall be underlain by at least a 2-foot-thick section of engineered fill. 
 
 
POLE FOUNDATIONS 
 
Pole foundations will be required for the light bollards for the new parking area.   As a minimum, the 
pole foundations should be at least 18 inches in diameter and at least 3 feet deep; however, the actual 
dimensions should be determined by the project structural engineer based on the following design 
parameters.   
 
Bearing Materials.  The pole foundations may bear into engineered fill approved by a representative 
from GMU. 
 
Bearing Values.  End-bearing capacity and skin friction may be combined to determine the allowable 
bearing capacities of the pole foundations.  An allowable bearing pressure of 2000 pounds per square 
foot (psf) may be used for pole foundations at least 18 inches in diameter and embedded a minimum 
of 3 feet below the lowest adjacent grade.  A value of 350 pounds per square foot may be used to 
determine the skin friction between the concrete and surrounding soil. 
 
Lateral Load Design.  Lateral loads may be resisted by friction at the base of the foundations and by 
passive resistance within the adjacent earth materials.  A coefficient of friction of 0.35 may be used 
between the foundations and the recommended bearing material.  For passive resistance, an 
allowable passive earth pressure of 300 pounds per foot of pile diameter per foot of depth into 
competent bearing material may be used; however, passive resistance should be ignored within the  
upper foot due to possible disturbance during drilling.  The passive resistance may be assumed to be 
acting over an area equivalent to two pile diameters. 
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SWIMMING POOL AND SPA RECOMMENDATIONS 
 

Allowable Bearing and Lateral Earth Pressures 
 
The pool and spa shells may be designed using an allowable bearing value of 1,500 pounds per 
square foot.  Due to the low expansive nature of the onsite soils, pool and spa walls should be 
designed assuming that an earth pressure equivalent to a fluid having a density of 75 pounds per 
cubic foot is acting on the outer surface of the pool walls.  Pool and spa walls should also be 
designed to resist lateral surcharge pressures imposed by any adjacent footings or structures in 
addition to the above lateral earth pressure. 
 
Settlement 
 
We understand that the proposed swimming pool will have a maximum depth of 4 feet.  Considering 
that the site is expected to be raised 2 feet and the earthwork recommendations provided in this 
report, it is anticipated that the swimming pool will be underlain by engineered fill.  We recommend 
supporting the swimming pool by a minimum of 2 feet of engineered fill.  Based on these conditions, 
settlement of the pool is expected to be negligible.  The project structural engineer shall consider 
resisting buoyancy forces due to the potential groundwater table oscillations, which may occur 
during the life time of the pool. 
 
Temporary Access Ramps 
 
It is essential that all backfill placed within temporary access ramps extending into the pool and spa 
excavations be properly compacted and tested. This is intended to mitigate excessive settlement of 
the backfill and subsequent damage to concrete decking or other structures placed on the backfill. 
 
Pool and Spa Bottoms 
 
If unsuitable soils are encountered, the bottom of the pool or spa excavation may need to be over-
excavated and replaced to pool subgrade with compacted fill. As an alternative, the reinforcing steel 
in the area of a transition area may be increased to account for the differences in engineering 
properties and the potential differential behavior. 
 
Plumbing 
 
Leakage from the spa or from any of the appurtenant plumbing could create adverse saturated 
conditions of the surrounding subgrade soils. Localized areas of over-saturation can lead to 
differential expansion (heave) of the subgrade soils and subsequent raising and shifting of concrete 
flatwork. Therefore, it is essential that all plumbing and spa fixtures be absolutely leak-free. For 
similar reasons, drainage from deck areas should be directed to local area drains and/or graded earth 
swales designed to carry runoff water to the adjacent street. 
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Although the pool excavation may be free of water at the time of construction, future irrigation could 
result in the development of perched water zones which could affect subsurface improvements. 
Heavy-duty pipes and flexible couplings should be used for the pool plumbing system to minimize 
leaking which may produce additional pressures on the pool shell. In addition, installation of a 
pressure valve in the pool bottom should be used to mitigate potential buildup of pressure. 
 
Cement Types 
 
For moderately corrosive soils, cement shall be Type II/V and concrete shall have a minimum water 
to cement ratio of 0.50.  Final concrete mix design is outside our purview. 
 
Geotechnical Observations and Limitations 
 
In general, all below grade improvements must be constructed by qualified professionals utilizing 
appropriate designs which account for the on-site (lot) geotechnical and geologic conditions. 
Observation/testing should be performed by GMU during pool/spa excavation to verify exposed soil 
conditions are consistent with the assumed design conditions. 
 
It should be noted that implementation of the above recommendations only serve to reduce the 
subgrade adverse effects such as the potential for expansive soil related movements including slope 
creep and lateral fill extension. The recommendations are not intended to eliminate these types of 
movements. Consequently, some distortion should be anticipated if those conditions exist. 
 
 
POOL AND SPA DECKING 
 
Thickness and Joint Spacing 
 
To reduce the potential for unsightly cracking, concrete pool and spa decking should be at least 
5 inches thick and provided with construction joints or expansion joints every 6 feet or less. All open 
construction joints in pool and spa decking should be sealed with an approved waterproof, flexible 
joint sealer.  Pool and spa decking should be underlain by a layer of crushed rock, gravel, or clean 
sand having a minimum thickness of 5 inches. 
 
Reinforcement 
 
Concrete pool and spa decking should be reinforced with No. 4 bars spaced 18 inches on centers, 
both ways. The reinforcement should be positioned near the middle of the slabs by means of concrete 
chairs or brick. Reinforcing bars should be provided across all joints to mitigate differential vertical 
movement of the slab sections.  Structurally tying the decking to the pool wall is highly 
recommended. This will require structural reinforcement of the decking and consideration for 
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additional loading on the pool wall.  If doweling is not performed, differential movement should be 
anticipated. 
 
Subgrade Preparation 
 
As a further measure to mitigate cracking and/or shifting of concrete flatwork, the subgrade soils 
below concrete decking should be compacted to a minimum relative compaction of 92% and then 
thoroughly watered to achieve a moisture content that is at least 2% over optimum.  This moisture 
content should extend to a depth of approximately 12 inches into the subgrade soils and be 
maintained in the subgrade during concrete placement to promote uniform curing of the concrete. 
Flooding or ponding of the subgrade is not considered feasible to achieve the above moisture 
conditions since this method would likely require construction of numerous earth berms to contain 
the water. Therefore, moisture conditioning should be achieved with sprinklers or a light spray 
applied to the subgrade over a period of several days just prior to pouring concrete.  Soil density and 
presoaking should be observed, tested, and accepted by GMU prior to pouring the concrete. 
 
All concrete has a tendency to crack, and cracks in concrete can be caused by many different factors. 
When constructing concrete decks, patios, sidewalks, etc., it is important that the ground on which 
these improvements are to rest be properly prepared, including moisture conditioning. Slab 
thickness, location of joints, reinforcement, and concrete mixture must also be appropriate for the 
intended use. Proper placement, finishing, and curing of concrete are also very important factors in 
minimizing cracking. 
 
 

CONCRETE FLATWORK DESIGN 
 
 
Thickness and Joint Spacing 
 
To reduce the potential for unsightly cracking and trip hazards, concrete walkways and patios should 
be at least 4 inches thick and provided with construction joints or expansion joints every 5 feet or 
less.  Concrete walkways and patios should be underlain by a 4-inch-thick layer of Class 2 crushed 
aggregate base (CAB), crushed miscellaneous base (CMB), or clean sand having a sand equivalent of 
at least 30, which should then be placed on top of the soil subgrade, moisture conditioned to at least 
2% over optimum moisture, and compacted to at least 90% relative compaction.  
 
Reinforcement 
 
Concrete walkways and patios should be reinforced with No. 3 bars spaced 18 inches on centers, 
both ways. The reinforcement should be positioned near the middle of the slabs by means of concrete 
chairs or brick. Reinforcing bars should be provided across all joints to mitigate differential vertical 
movement of the slab sections.  Walkways and patios should also be dowelled into adjacent curbs 
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using 9-inch speed dowels with No. 3 bars or ½-inch steel or fiberglass bars at 18 inches on centers.  
If doweling is not performed, differential movement should be anticipated. 
 
Subgrade Preparation 
 
As a further measure to mitigate cracking and/or shifting of concrete flatwork, the subgrade soils 
below concrete walkways and patios should be compacted to a minimum relative compaction of 92% 
and then thoroughly watered to achieve a moisture content that is at least 2% over optimum. This 
moisture content should extend to a depth of approximately 12 inches into the subgrade soils and be 
maintained in the subgrade during concrete placement to promote uniform curing of the concrete.  
Flooding or ponding of the subgrade is not considered feasible to achieve the above moisture 
conditions since this method would likely require construction of numerous earth berms to contain 
the water. Therefore, moisture conditioning should be achieved with sprinklers or a light spray 
applied to the subgrade over a period of several days just prior to pouring concrete.  Soil density and 
presoaking should be observed, tested, and accepted by GMU prior to pouring the concrete. 
 
All concrete has a tendency to crack, and cracks in concrete can be caused by many different factors. 
When constructing concrete decks, patios, walkways, etc., it is important that the ground on which 
these improvements are to rest be properly prepared, including moisture conditioning. Slab 
thickness, location of joints, reinforcement, and concrete mixture must also be appropriate for the 
intended use. Proper placement, finishing, and curing of concrete are also very important factors in 
minimizing cracking. 
 
 

PAVEMENT DESIGN CONSIDERATIONS 
 
 
GENERAL 
 
It is expected that the parking lots, the streets, and the driveways within the site will be constructed 
with both asphalt pavement and Portland cement concrete.  Therefore, recommendations for both 
types of pavement are provided in the following sections.  In order to accommodate City of Newport 
Beach fire-truck and trash truck loading, a traffic index (T.I.) of 5.5 has been assumed for the drive 
areas, whereas a T.I. of 4.0 has been assumed for the parking stall areas. 
 
R-value tests were performed during our recent geotechnical subsurface investigation.  The result of 
the current R-value test yielded a 69.  For design purposes, we recommend utilizing an R-value of 
40, which will need to be confirmed during specific grading activities in each pavement area of the 
site. 
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ASPHALT PAVEMENT DESIGN 
 
Based on an anticipated R-value of 40 to be obtained after precise grading of pavement subgrade 
areas, the following pavement thicknesses should be anticipated: 
 

 
Location 

 
R-Value 

 
Traffic 
Index 

 
Asphalt 

Concrete 
(in.) 

 
Aggregate 
Base (in.) 

Car Parking Stalls 40 4.0 3.0 4.0 

Drive Aisles 40 5.5 4.0 6.0 
 
Asphalt pavement structural sections should consist of crushed miscellaneous base (CMB) or 
crushed aggregate base materials (CAB) and asphalt concrete materials (AC) of a type meeting the 
minimum City of Newport Beach requirements.  The subgrade soils should be moisture conditioned 
to a minimum 2% above the optimum moisture content to a depth of at least 6 inches, and compacted 
to at least 92% relative compaction (per ASTM 1557).  The CMB or CAB and AC should be 
compacted to at least 95% relative compaction (per ASTM 1557). 
 
 
CONCRETE PAVEMENT DESIGN 
 
Driveways and appurtenant concrete paving, such as trash receptacle bays, will require Portland 
cement concrete (PCC) pavement.  Assuming a T.I. of 6 to 7, a design section of 8 inches of PCC 
over 6 inches aggregate base (AB) should be adequate.  The AB should be Class 2 compacted to a 
minimum of 95% relative compaction as per ASTM D 1557. 
 
 
FULL DEPTH RECLAMATION (FDR) ALTERNATIVE PAVEMENT FOR PARKING 
AREAS 
 
Since minor grade changes are planned for the re-grading of the Planning Area 1 parking areas, and 
based on site conditions and our experience, we believe the most efficient pavement rehabilitation 
alternative to replacement with a conventional asphalt over base pavement section would be to 
utilize what is called “full depth reclamation” (FDR) utilizing a 12-inch-thick section of site 
reclaimed on-site AC and AB mixed with 6% cement to provide the new base for a new 4-inch-thick 
AC layer to be paved on top.   
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FDR has significant advantages over conventional pavement sections including the following major 
benefits: 

• Savings in up-front costs (reusing materials, less excavation and import). 
• Increased strength for weak in-place soils/long-term life (20- to 30-year design life). 
• Reduced truck traffic to import and export materials. 
• Environmental benefits and reduced community construction impact. 
• Cautionary measures should be taken to avoid damaging existing utilities to ensure clearance 

for removal depths.   
 
FDR can be performed in a similar construction schedule as presented below: 
 

• Day 1 –  Mill existing 1-inch top AC pavement surface and export.  Light traffic can 
still drive on remaining AC section. 

• Day 2 – Pulverize remaining AC and AB plus several inches of soil subgrade for a 
total of 12-inches of pulverization, mix in 6% Portland cement, moisture 
condition, and then compact to 95% relative compaction.  Light traffic can 
drive on the FDR base layer at the end of the same day typically.  Heavy truck 
traffic will be restricted. 

• Day 3 – Curing FDR base layer. Closed to heavy truck traffic but light traffic can 
typically drive on FDR base. 

• Day 4 – Micro crack FDR, place base 3-inch-thick or 4-inch-thick conventional Hot 
Mix Asphalt (HMA) AC layer and compact to 95% relative compaction. 
Light traffic can drive on base pavement section at the end of the same day. 

• Day 5 – Heavier truck traffic can now be placed on new pavement section.  
 
 
PERMEABLE INTERLOCKING CONCRETE PAVEMENT (PICP) 
 
We understand that Permeable Interlocking Concrete Pavement (PICP) in the designated parking 
areas of Planning Area 1 may utilize permeable interlocking concrete pavers (such as “Eco-Stone”) 
and will assume subgrade soil conditions (R-value of at least 40) according to the “Design Manual 
for Permeable Interlocking Concrete Pavements” by ICPI (2011).  The structural base thickness will 
need to be designed by the project civil engineer in order to meet storage requirements.  This 
minimum section assumes a T.I. of up to 6.3 (GMU assumes a T.I. of 5.5 for the mixed use of the 
drive areas in this portion of the site) and calls for a 3⅛” (80 mm) concrete paver, over compacted 
layers of 2” of bedding course sand (ASTM No. 8 aggregate), over 4” of ASTM No. 57 stone as 
open-graded base, over 6” of ASTM No. 2 stone as open-graded sub base, over a Class 1 geotextile 
fabric* (highest strength) per AASHTO M-288. 
 
*Due to the presence of fine-grained silts and seashells in the existing dredge fill soils that will likely 
function as subgrade support for the PICP, GMU recommends using a Class 1 geotextile fabric 
(highest strength) placed both vertically at the sides of all PICP excavations and on top of the 
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compacted subgrade soil below the stone sub-base layer in order to protect the bottom and sides of 
the open-graded base and sub-base.  This geotextile fabric must meet AASHTO M-288 Class 1 
geotextile strength property and subsurface drainage requirements (see attached Table 3-3 and 
Table 3-4 from Page 31 of the ICPI Design Manual (2011) for AASHTO M-288 requirements). 
 
 
CONCRETE INTERLOCKING VEHICULAR AND PEDESTRIAN PAVERS 
 
We understand that portions of the project site will utilize 3⅛-inch-thick (80 mm.) vehicular concrete 
interlocking pavers placed on a section of at least 1-inch-thick bedding sand.  These vehicular pavers 
are also planned as a part of the subject project in order to provide City of Newport Beach Fire 
Department vehicle access capable of supporting 72,000 pounds of imposed loading.  GMU 
recommends that the on-site soil subgrade in these site vehicular areas be scarified to a depth of 6 
inches, moisture conditioned to at least 2% above the optimum moisture content, and compacted to 
at least 92% relative compaction.  A geotextile fabric such as Mirafi 600X or equivalent should be 
placed on top of the compacted subgrade across the entire vehicular interlocking paver area. Based 
upon the on-site soils having an estimated R-value of 40, a 12-inch-thick layer of Class 2 crushed 
aggregate base (CAB), crushed miscellaneous base (CMB), or equivalent should be moisture 
conditioned to at least optimum moisture and compacted to at least 95% relative compaction in order 
to support the interlocking pavers.  Concrete bands adjacent to the vehicular interlocking pavers 
should consist of a design section of 8 inches of PCC over at least 6 inches of AB or equivalent, 
moisture conditioned to at least optimum moisture, and compacted to at least 95% relative 
compaction. 
 
We further understand that in certain designated site pedestrian areas, 2⅜-inch-thick (60 mm.) 
concrete interlocking pavers placed on a section of at least 1-inch-thick bedding sand are planned.  
GMU recommends that prior to the installation of the pavers and bedding sand in these pedestrian 
areas, the on-site soil subgrade should be scarified to a depth of 6 inches, moisture conditioned to at 
least 2% above the optimum moisture content, and compacted to at least 92% relative compaction.  
A 4-inch-thick layer of Class 2 crushed aggregate base (CAB), crushed miscellaneous base (CMB), 
or equivalent should then be placed on top of the soil subgrade, moisture conditioned to at least 
optimum moisture, and compacted to at least 95% relative compaction in order to support the 
interlocking pavers in these pedestrian areas. 
 

 
PLAN REVIEW/ GEOTECHNICAL TESTING AND OBSERVATIONS 

DURING CONSTRUCTION/ FUTURE REPORTS 
 
Plan Review 
 
Our office should review all future grading, foundation, and shoring plans for the site.   
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Geotechnical Observation and Testing 
 
It is recommended that geotechnical observation and testing be performed by this firm during the 
following stages of construction and precise grading: 
 
• During site clearing and grubbing. 
• During all site grading and fill placement. 
• During removal of any buried lines or other subsurface structures. 
• During all phases of excavation. 
• During shoring installation. 
• During installation of foundation and floor slab elements. 
• During all phases of corrective, ground improvement, and precise grading including 

removals, scarification, ground improvement and preparation, moisture conditioning, proof-
rolling, over-excavation, FDR treatment, and placement and compaction of all fill materials. 

• During backfill of structure walls and underground utilities. 
• During pavement and hardscape section placement and compaction. 
• When any unusual conditions are encountered. 
 
Future Reports 
 
GMU should perform geotechnical reviews and provide geotechnical response letters to support the 
permit process for the grading, shoring, and building department reviews to support this report.  
The final project precise grading plans and foundation plans for the project should also be reviewed 
by our office.  In addition, geotechnical observation reports will be required following construction 
and grading. 
 

 
LIMITATIONS 

 
 
All parties reviewing or utilizing this report should recognize that the findings, conclusions, and 
recommendations presented represent the results of our professional geological and geotechnical 
engineering efforts and judgments.  Due to the inexact nature of the state of the art of these 
professions and the possible occurrence of undetected variables in subsurface conditions, we cannot 
guarantee that the conditions actually encountered during grading and foundation installation will be 
identical to those observed and sampled during our study or that there are no unknown subsurface 
conditions which could have an adverse effect on the use of the property.  We have exercised a 
degree of care comparable to the standard of practice presently maintained by other professionals in 
the fields of geotechnical engineering and engineering geology, and believe that our findings present 
a reasonably representative description of geotechnical conditions and their probable influence on the 
grading and use of the property. 
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Because our conclusions and recommendations are based on a limited amount of current and 
previous geotechnical exploration and analysis, all parties should recognize the need for possible 
revisions to our conclusions and recommendations during grading of the project.  Additionally, our 
conclusions and recommendations are based on the assumption that our firm will act as the 
geotechnical engineer of record during precise grading and construction of the project to observe the 
actual conditions exposed, to verify our design concepts and the grading contractor's general 
compliance with the project geotechnical specifications, and to provide our revised conclusions and 
recommendations should subsurface conditions differ significantly from those used as the basis for 
our conclusions and recommendations presented in this report. It should be further noted that the 
recommendations presented herein are intended solely to minimize the effects of post-construction 
soil movements.  Consequently, minor cracking and/or distortion of all on-site improvements should 
be anticipated. 
 
The following services are outside our purview: 
 
• Detailed corrosion testing and recommendations for protecting buried ferrous metal and/or 

copper elements. 
• Environmental testing and/or evaluation of any kind. 
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AERIAL PHOTOGRAPHS 
 

 
DATE FLIGHT PHOTO 

 4-19-99 C136-41 58-59 
9-23-97 C117-41 1-2 
1-28-95 Cl02-40 142-143 
2-2-93 C86-8 3-4 
1-20-92 C85-13 22-23 
11-14-87 C-1 0032-0034 
1-9-87 F 265-266 
3-30-83 218-6 28-29 
1-31-81 211-5 21-22 
2-26-80 80033 215-216 
12-14-78 203-5 36-37 
12-28-76 181-5 24-25 
1-28-75 157-5 27-28 
10-29-73 132-5 17-18 
6-28-71 94 05-06 
1-31-70 

 
81-8 201-202 

1-3-67 1 47-48 
3-24-59 R12 142-143 (Eastern) 
3-24-59 R11 136-137 (Western) 
6-2-53 6K 66-67 
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Length Base Depth c φ γ q
ft ft ft psf degrees pcf psf

100 2 1.5 50 30 125 187.5

Nq Nc Nγ
19.3 32 17

qall (ksf) (FS=3)

Base/Length (ft)
2 3 4 5 Increase from Increase from

Square Footing Depth (ft) (2'x2') (3'x3') (4'x4') (5'x5') 2x2 to 3x3 3x3 to 4x4
qult qall 2 2.87 3.15 3.44 3.72 0.283 0.283

(ksf) (ksf) 3 3.67 3.96 4.24 4.52 0.283 0.283
6.93 2.31 4 4.48 4.76 5.04 5.33 0.283 0.283

Inc. from 1.5 to 2.5 0.804 0.804 0.804 0.804
Inc. from 2.5 to 3.5 0.804 0.804 0.804 0.804
200 psf and 500 psf for every foot increase in footing width and depth, respectively

Continuous Footing Base (ft)
qult qall Depth (ft) 1.5 2 2.5 3 Inc. from 1.5 to 2.5 Inc. from 2 to 3

(ksf) (ksf) 1.5 2.27 2.45 2.63 2.80 0.354 0.354
7.34 2.45 2.5 3.08 3.25 3.43 3.61 0.354 0.354

3.5 3.88 4.06 4.23 4.41 0.354 0.354
Inc. from 1.5 to 2.5 0.804 0.804 0.804 0.804
Inc. from 2.5 to 3.5 0.804 0.804 0.804 0.804
300 psf and 500 psf for every foot increase in footing width and depth, respectively

Circular Footing Diameter (ft)
Depth (ft) 2 3 4 5 Inc. from 2 to 3 Inc. from 3 to 4

1.5 2.32 2.54 2.75 2.96 0.213 0.213
2.5 3.13 3.34 3.55 3.77 0.213 0.213
3.5 3.93 4.15 4.36 4.57 0.213 0.213

Inc. from 1.5 to 2.5 0.804 0.804 0.804 0.804
Inc. from 2.5 to 3.5 0.804 0.804 0.804 0.804

BEARING CAPACITY FOR SHALLOW FOOTINGS
(DM 7.2)



REQUIRED INPUT PARAMETERS
OUTPUT DATA
Information Required to Be Read for Design

PGA (g): 0.42
Kh/PGA+: 0.5

+NOTE:
AASHTO seismic design for highway bridges 
(1983) recommends: Kh: 0.5 PGA

Whitman and Liao (1985) recommend for M=7

For Displacement to less than (in) PGA = 0.2g PGA = 0.4g
1 0.13 0.3
4 0.1 0.25

Use kv of 0.1 & 0.05 for gravity and anchored sheet pile walls, respectively.
Assume the vertical acceleration upward, downward, & zero. Use the conservative results.
ah=kh*g, av=kv*g

γt (pcf): 125
Mc (%): 15
γb (pcf): 62.6
Gs: 2.65
Kh (g): 0.21
Kv (g): 0

Degrees
Friction Angle (φ'): 30
Increase the Strength for Dynamic Event? no
Dynamic Firction Angle (ATAN[1.33*TAN(φ')]: 30.00
Ratio* of δ/φ' : 0.5 * φ/2 < δ < 2φ/3
ru= Δu/σv' (%): 0

PAE = 0.5*KAE*[γt*(1-kv)]*H2

Vertical Wall with flat Backfill

KA: 0.30

Dry/Moist
Submerged Ru=0, 
Restrained Water

Submerged Ru=0, Free 
Water

Submerged, Ru, 
Restrained Water

Mononobe-Okabe, Whitman & Christian 
1970, KAE: 0.46 0.76 0.61 0.76

KWD (@ 0.4H form Base): 0.25
KAE-KA: 0.16 0.45 0.56 0.45

RECOMMENDED DESIGN VALUES FOR DRAINED CONDITION
EFP Active Pressure (pcf): 38 Round Up to 40
EFP At Rest Pressure (pcf): 63
EFP Seismic (pcf): 20

Retaing Wall Lateral Earth Pressures
Summary of Variou Conditions

Kh as a Function of PGA & Expected Displacements
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Total depth: 91.04 ft, Date: 10/23/2013
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Cone Type: Kehoe

Cone Operator: Uknown

CPT: CPT-01

Location:
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Tip resistance (tsf)
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Cone resistance qt Constrained Modulus

M(CPT) (tsf)
1,5911,09159191

D
ep

th
 (

ft
)

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Constrained Modulus
End of Primary
Overall

Cumulative settlement

Settlement (in)
1.510.5
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Cumulative settlement

Settlements calculation according to theory of elasticity*

Caclulation properties

Footing type: Rectangular
Footing width: 125.00  (ft)
L/B: 2.0
Footing pressure: 1.00  (tsf)
Embedment depth: 3.00  (ft)
Footing is rigid: Yes
Remove excavation load: No
Apply 20% rule: No
Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlements calculation is performed according to

the following formula:

)log(S tzCa ⋅Δ⋅=

* Secondary (creep) settlements calculation is performed

according to the following formula:

z
CPT

v Δ
Μ
Δ

= σ
S

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 12/2/2013, 1:04:48 PM 1
Project file: U:\2013\13-160-00\Analyses\Other\CPT 1-5-Lido.cpt
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Total depth: 100.07 ft, Date: 10/23/2013
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Cone Type: Kehoe

Cone Operator: Uknown

CPT: CPT-02

Location:
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Cumulative settlement

Settlements calculation according to theory of elasticity*

Caclulation properties

Footing type: Rectangular
Footing width: 125.00  (ft)
L/B: 2.0
Footing pressure: 1.00  (tsf)
Embedment depth: 3.00  (ft)
Footing is rigid: Yes
Remove excavation load: No
Apply 20% rule: No
Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlements calculation is performed according to

the following formula:

)log(S tzCa ⋅Δ⋅=

* Secondary (creep) settlements calculation is performed

according to the following formula:
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Project:

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

Total depth: 100.07 ft, Date: 10/23/2013
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Cone Type: Kehoe

Cone Operator: Uknown

CPT: CPT-03

Location:

Cone resistance qt

Tip resistance (tsf)
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Cone resistance qt Constrained Modulus

M(CPT) (tsf)
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Cumulative settlement

Settlements calculation according to theory of elasticity*

Caclulation properties

Footing type: Rectangular
Footing width: 125.00  (ft)
L/B: 2.0
Footing pressure: 1.00  (tsf)
Embedment depth: 3.00  (ft)
Footing is rigid: Yes
Remove excavation load: No
Apply 20% rule: No
Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlements calculation is performed according to

the following formula:

)log(S tzCa ⋅Δ⋅=

* Secondary (creep) settlements calculation is performed

according to the following formula:
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Project:

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

Total depth: 100.07 ft, Date: 10/23/2013
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Cone Type: Kehoe

Cone Operator: Uknown

CPT: CPT-04

Location:

Cone resistance qt

Tip resistance (tsf)
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Cone resistance qt Constrained Modulus

M(CPT) (tsf)
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Cumulative settlement

Settlements calculation according to theory of elasticity*

Caclulation properties

Footing type: Rectangular
Footing width: 125.00  (ft)
L/B: 2.0
Footing pressure: 1.00  (tsf)
Embedment depth: 3.00  (ft)
Footing is rigid: Yes
Remove excavation load: No
Apply 20% rule: No
Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlements calculation is performed according to

the following formula:

)log(S tzCa ⋅Δ⋅=

* Secondary (creep) settlements calculation is performed

according to the following formula:
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